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way.   The situation was like that of the railroads just be-
fore Bessemer made the steel rail possible.

Then came the rotary converter. The story of the origin,
natures and functions of this important machine is told else-
where in this book. Alternating current in any necessary
quantity can be carried long distances (in present practice
two hundred and fifty miles and more) at high potential
and delivered to the converter at substations. There it is
converted to direct current and carried short distances,
at low voltage, to the place of use. Thus the cost of gen-
erating and distributing is brought down to commercial
limits and the first difficulty has disappeared.

The problem of collecting and handling low-voltage cur-
rent in large quantities remained. The third rail partly
met this. The rail laid alongside the running rails carries
the current from the substation, and it is collected by a
shoe, hanging from the locomotive or car. The arrangement
is simple and strong and well adapted to maintain the neces-
sary close adjustment of conductor and collector.

The rotary converter and third rail gave a quick and
strong impulse to heavy electrification, but high cost limited
it to situations of very heavy traffic, such as elevated and
subway service in.large cities, city terminals, and dense
suburban traffic. There were also a few places where the
nuisance and dangers of smoke from locomotives more than
balanced the greater cost of electric installation and opera-
tion, such as long tunnels and city terminal approaches,
partly in tunnel and cut.

When the method of electric operation built up on the
rotary converter and third rail came to be studied for pos-
sible use on long lines with comparatively infrequent ser-
vice, it was quickly found that it was not a general solution
of the problem. Technically it was possible if not easy;